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Outline

Stormwater Management Design/Planning Tools:

— EPA Stormwater Calculator

— EPA Climate Assessment Tool (CAT)

e Stormwater Calculator & SWMM (Stormwater
Management Model) CAT Enhancements

e Climate Change Projection Scenario Data:
Temperature & Precipitation (EPA CREAT 2.0 (Climate
Resilience Evaluation & Awareness Tool))



What are we doing and Why?

e Stormwater Management (Green Infrastructure) Design
and Planning Tool Needs:

— Model pre and post construction stormwater runoff
discharges

— Screening level analysis of various green infrastructure
practices throughout USA

— Allow non-modelers to conduct screening level stormwater
runoff analyses: urban & municipal planners, and land
developers

¢ Enhancing SWMM and Stormwater Calculator with
Climate Change Assessment Functionalities

*»» Adaptation Strategies Guide: Sustainability and Green
Infrastructure Information for Water and Wastewater Utilities

(OWGDW, Climate Ready Water Utilities initiative)



EPA Stormwater Calculator
Washington, DC Redevelopment Project:
Yards Park

The Yards Park, 2012



Crystal City, VA Nationals
Baseball Stadium

Yards Park




Yards Park, Pre-construction

JDland, 2013 o



Post Construction

The Yards Park, 2012 -




EPA Stormwater Calculator Site Analysis

:'; National Stormwater Calculator Z“:[E|

| Overviewl Lacation | Soil Group ” Conduchivity ” Slope || Rainfall " Evaporation ” Land Cover ” LID Controls " Runoft Results| J
Site Mame {Cptional) . E:' @ Bird's eye~
|Yards F'arkl | " -

Search for an address or zip code:
10 Water 5t SE. Washington, 0G| [

Site Location {Latitude, Longitude)
|38.8?355951492534,—??.00136?882848 |

Site Area (acres - Optional)
40 <

DOpen a previously saved site

Uze the navigation tools on the map to
locate the zite to be analveed and then
click on ite location. You can also locate
the zite by providing itz address or zip
code.

Lacate the zite on the map.
000,




Hydrologic Soil Groups

| Overview | Locationl Soil Group | Conductivity | Slope | Raintall | Evaporation | Land Cover | LID Contrals | Runoff Results |

Hydrologic Soil Groups p ﬁ " = @ | Road~

O O A-lowrunoff potential ISt SE | 'St SE

W Oe- moderately low

K-St SE K 5t SE

INEAR SOUTHEAST

3rd PI SE

[] ® C-moderately high

O D - high i potential
] igh runoff potentia L-St-SE

The Hydrologic Soil Group is a
clazzification used by soil zcientistz ta
characterize the phyzical nature and

I runoff potential of a zoil. The calculator
uses a site's soil group to infer itz
infiltration properies.

Metro-Mawvy Yard

Half St SE
5th St SE

1st 5t SE

M St SE

Cushing PI SE

StS

Mavy YARD

Check the Hydrologic Soil Groups box to
views g0il group regions on the map.
Select a group from the list above or click
a shaded region on the map to choose N-St-SE Federal Ct
ane. |

Van5t-SE
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Select a Soil Group for the zite.




Meteorological Data:
Precipitation & Evaporation

3 Mational Stormwater Calculator.

A | Oyerview || Location " Soil Group " Conductivity " Slope | Rainfall |Evap0ration " Land Cnver" LID Controls || Runoff Hesults| H
Select a Source of Rainfall Data: . A g
i . <« N» = ® | Road~ - &
ol | - NﬁTIDNALAHEDHETUM DC 19?[! 2DDE 44! X e ) - —_— Gt
ﬂ < BLOOMINGDALE - —
' ’ w
3- DﬁLEEAF!LI.t’-‘-. HESEFNEIIF! il S?EI 2005] 45, 85' £ ArBorReYLM
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recorded atthe Mational Clirmatic Data Ll : House || | ﬁ HelGHTS i
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rainfall are ligted nexd to each station's Naticnal Mall = CAPITOL
dl| name. : = & an
f [oMac-PARKS = “a ;‘ <-Chaplin
i West  Tiday SUUTHWEsr ||' ostsE 2 Py Jla Park — &
g 'OtOMmAC  gacin '!-MPLUYMENT ﬁ.itsn = CiRELE : { a;é‘ _é:‘— %,
N Park Congressional Anam T & Y 2
- Parglf | = S
ForT DUPONT .0 w
Fort by 2
| Pope o A
Branch.  Dupont e
EasTiPoTomac PaRK Fort Park ark 4
5 Leley ) FAIRLAWN I:'l::Mrits é C
= ™ McMair B Park
= e
3 % Farrax g\ﬂ‘-'aﬂ
E =
; ANACOSTIA Fort '?uf‘r. 1l VILLJ\(./EE Pentt
i - Stanton < =
L A Park 3 # ‘%%
\ v F }_b’
. = 7
5 = GARFIELD b
i & Smt.@n HEIGHTS Washington
= Al e Mational
| Joint o @ “J’k e =) ey
< DousLass Suitland
N Base i SU
J ~ Anacostia Bcllmﬂ {"59 / g ifeet PR | b
."l B j pin€ SHIPLEY TERRACES : S Mlm’hﬁmn = 23;1{14
Select a source of long-terrm hourly rainfall data.




Existing Land Cover

:"; National Stormwater Calculator

| Overview || Location || Soil Group || Conductivity || Slope || Rainfall || Evaporation | Land Caver | LID Cantrals || Runoff Hesultsl J

Land Caover Distribution:

% Forest 5 &
% Meadow 5 &
% Lawn a5 &
% Desert
% lmpervious

Land cover affects the amount of rainfall
captured on vegetation or in natural
deprezzions and determines surface
roughness.

Enter the percentage of the site's area
covered by each tvpe of pervious zurface,
The remaining area is considered to be
imperdious (roofs, sidewalks, streets,
parking lots, etz.).

a,

ton Navy Yard

F DII'—'IS' 012 Nokia L Iy poration  Awvailable Exc

Azzign aland cover distribution that reflects the zite's state of development.
—




Existing Low Impact Development (LID) Controls

National Stormwater, Calculator

Drwerieuw || Location || Soil Group || Conductivity || Slope ” Rainfall || Ewvaporation || Land Cover| LID Controls | Runoff Hesults|

% of mpervious Area Treated By

Dizconnection Slrd s eyer
" S

Hain Harvesting [

et
Bain Gardens 5 ~ =18,
Green Roofs £

iy .
Street Planters 5 = ‘l |
Infiltration Basing 5 - 1 |

Porous Pavernent

LID controls are landscaping practices
dezigned to retain stormwater on gite,

Enter the percentage of the site's
impervious area treated by the LID
practices listed. Click an LID practice to
learn more about it and to edit itz design
pararmeters.

ton Navy Yard
11

Deszign Starm Depth {in)
{for Auto-Sizing)

15%
Impervious | @ -
Area Treated | @98 T

poration  Awvailable Exclu y by E:i-git:alC-:I‘EﬁE

dezign LID practices to capture runoff from impervious areas.
-




aseline Stormwater Runoff Results

3 Mational Stormwater Calculator

| Orvervigur || Lacation || Sail Group || Conductivity || Slope || Raintall || Evaporation || Land Caver || LID Cantrals | Funoff Results |

Analysiz Options

Years to Analyze
Ewent Threshold (inches)

|gnore Conzecutive Days 1

Use as Baseline Scenario

Remove Baseline Scenario
Print Results to PDF File

Analvze dnother Site

| Site Description || Summary Results || Rainfall Percentiles || RainfalllRunaff || Runoff Frequency| Retention Frequency |

Daily Rainfall Retention Frequency

100 + .

a0

80

70

60

50

Percent of Time Attained

40

30

20 NS
0.0 0.5 1.0 1.5 2.0 2.5 3.0
Target Rainfall Retention (inches)

Thiz plat shows how frequently rainfall up to a given depth will be retained on site. For example, it a storrweater retention goal is to capture the first X
inches of daily rainfall, thiz plotwill showthe reliability atwhich this target can be met.

Runoff results are up to date.




Redevelopment/Retrofit Scenario

Qverview | Location | Soil Group | Condudtivity | Slope | Rainfall | Evaporation | Land Cover | LID Controls | Runoff Results |

% of Impervious Area Treated By:

Dizconnection

. ety e / T
| Bain Harvesting ‘__ - - : M!Slté’E

3 b T
= R
Ews
Bain Gardens
Green Hoofs
\ ) ! ; . | 1

Street Planters ~ ; | ¥ u - Pl | i Ll e .'I‘ \
Infiltration Baging it " o i e = i ¢ . HRickovemStiSEY
Porous Pavernent
LID controls are landzcaping practices
dezigned to retain stormwater on site.
Enter the percentage of the site's
impervious area treated by the LID
practices listed. Click an LID practice to

learn more about it and to edit its design
pararneters.

Dezign St Depth (i j ; ! LT | B i (Nashington N Yard
esign Starrm Depth (in) 1 I ] : 1;ng;::o.n avy Ya

(for Auto-Sizing) G o i = 3 - ¥

75% (60%
change)
Impervious
Area Treated

\oing

poration

Azzign LID practices to capture runoff fram impervious areas.




LID Control Design Specifications

3 Mational Stormwater Calculator

Dizconnect
Rain Harves
Bain Garde
Green Roof
Street Plant

Infiltration B

| Cve pvi ey " Location " Soil Group " Conductivity " Slope " Rainfall " Evaporation || Land Cl:nver| LID Controls | Runofi Hesults|
%]
Forous Paverment

Continuous Porous Pavement systems are
excavated areas filled with gravel and paved over
with a porous concrete or agphalt mice Mormally all
rainfall will irmmediately pazs through the pavement
inta the gravel storage laver below itwhere it can
infiltrate at natural rates into the site's native zoil.

HL:_;_MDI.BAIPHALTWE” Sl

P et e ey S, B . . .

b’F-:'ff o Gravel lavers are tepically B to 18 inches high.

e

Porouz Pavy

LID cantrals
dezigned to

Enter the pe
IMperdous
practices lig
learn more
parameters

Deszign Star
(for Auto-5ig

% of ImperQ RIS

w ATTIRE LOHECATE

m“ . E N LT @’
e P |‘ s T R e
!:!ru.-w#“lmm
F
Gravel Layver Thickness (inches) 18 £
100 %

%% Capture Ratio

The Capture Ratio iz the percent of the treated area
that iz replaced with porous paverment.

Learn more ...

Auto-Size [ Restare Defaults ]

[hooom | [ coneet ]

Fngma
Lake

T e 7> oy,



Baseline and Retrofit/Redevelopment
Scenarios: Runoff Results

& National Stormwater, Calculator

Cverdeuw || Location || Soil Group " Conductivity || Slope || Rainfall ” Evaporation ” Land Caover || LID Controlg | Runoff Results
Analysiz Optians | Site Description ” Sumrmary Results || Rainfall Percentiles ” RainfalllRunoff " Runoff Frequenq-'| Retention Frequency l
10 »
Ny to Anal > = H =
Fas AN Daily Rainfall Retention Frequency
Ewent Threshald [inches) 0o = 110 T T — T T I Current Scenario |
lgnore Congecutive Days | 100 T Baseline Scenario |
| Gompute Fumat| 5 0 + .
@ T 1
u] Bazeline 5 i = T ]
ze a3 Baseline Scenatio — 1 ]
S g0 | ]
Berove Bazeling Scenatio E + -
Print Results to PDF File E 70 + -
Lnalvze Another Site |: 60 : ]
e 4 .
< I ]
T
S 50 1 E
o I ]
o
£ 40 § ]
30 ¢ ]
20 F : — ; | . — . | . —t— ]
0.0 0.5 1.0 1.5 2.0 2.5 3.0
Target Rainfall Retention (inches)
Thiz plot shows how frequently rainfall up to a given depth will be retained an site. For example, if a stormwater retention goal is to capture the first X
inches of daily rainfall, thiz plot will show the reliability atwhich thiz target can be met.
Runoff resultz are up to date.




Baseline and Retrofit/Redevelopment
Scenarios: Runoff Results

& National Stormwater Calculator

Overview ” Location || Soil Group ” Conductivity ” Slope " Rainfall ” Evaporation " Land Cover ” LID Controls | Runoff Results

Analpziz Dptionz
Years to Analyze

Event Threshold [inches) 010 %

Ignore Consecutive Days il

Use as Bazeline Scenario

Bermove Baseline Scenario

Print Bezults to PDF File

Analyze Another Site

| Site Dezcription || Summary Rezults l Rainfall Fercentiles | RainfalllBunoft || Runoff Frequency || Retention Frequency’|

Runoff Contribution by Rainfall Percentile
Rainfall for Upper End of Percentile Interval (inches)
012 0417 023 030 040 052 066 074 085 098 116 1.69 264
40 _|jl Current Scenarno i I I I ! I' I I I 2
| Baseline Scenario : 3 : : :
w— 35 + ]
= + ]
g +
S 30 4
o ]
® 25 ]
=] ]
= ]
‘5 20—:
>
g 15
=
s 10
o
o 5 |
O A
0-10 10-20 20-30 30-40 40-50 50-60 60-v0 7VO0-75 75-80 B80-85 85-90 90-95 95-99
Daily Rainfall Percentile Interval

Thiz plot shows the contribution of ditferent percentile rainfalls to total zite runoff. The bottorn axis is divided into intervals of daily rainfall percentiles. The
top axiz shows the daily rainfall depth correzponding to each end-of-interval percentile. The bars show what percentage of total runoff iz generated by
rainfall within each size interval.

Funoff resultz are up to date.




Development of Climate Assessment Tools (CATs)
and Climate Change Scenario Data for SWMM and
the Stormwater Calculator

 EPA BASINS CAT: ability to adjust existing
NOAA National Climate Data Center
meteorological data (precipitation and
temperature)

e Ability to input user provided climate
projection data



Regional Climate Projection Data:

CREAT 2.0 (Climate Resilience Evaluation & Awareness Tool)

***Precipitation & Temperature***
U.S. Climate Regions

2 ]

WA

Narthwest

/ OR Northern Rockies
1D . 3
and Plains Upper Miduiest NMortheast "
West North Central] IEast North Central s Hi

- T

Ohio Valley

Sauthwest iCentral)

w Southeast
Sonth :

NOAA/NCDC, 2012



Regional Climate Projection Data

e Based on IPPC (Intergovernmental Panel on
Climate Change) models and U.S. Global Change
Research Program literature values

 Hot and Dry, Middle, and Wet climate projection
values for precipitation and temperature
— Compare with historical NCDC/NOAA meteorological
data

— May assist with the design or retrofit of LID/green
infrastructure stormwater management technologies
for CSO or MS4 communities



CREAT 2.0 Regional Climate Projection

Temperature Example Data
(Hot and Dry, Chapel Hill, NC):

Average Temperature

Info

| = Historical ™ Projection I

g4.0
796
9.2
FLIR=
a6.4
62.0
576
533
489
445

401

Degrees [Fahrenheit)




CREAT 2.0 Regional Climate Projection
Precipitation Example Data
(Hot and Dry, Chapel Hill, NC) :

24-h Event Precipitation

Info
3.0
— [ Histoncal ] Projected
s 76
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Questions and Contact Info

e Jason T. Berner (OW, Office of Science and
Technology):

berner.jason@epa.gov, 202-564-9868

* Lewis Rossman (ORD, National Risk
Management Research Laboratory):
rossman.lewis@epa.gov, 513-569-7603

* Thomas Johnson (ORD, Global Change Research
Program):
johnson.thomas@epa.gov,703-347-8618
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